Coastal lagoons are highly productive ecosystems. However, coastal lagoons are experiencing the effects of human disturbances at an increasing rate. Bacteria are key ecological players within lagoons, yet little is known about the magnitude, patterns, and drivers of diversity in these transitional environments. In this report, a seasonal study in the Fengxian artificial lagoon (China) was conducted, along with the adjacent sea, to simultaneously explore diversity in different domains and their spatio-temporal variability.
31 Introduction 32 The coastal natural lagoons are transitional ecosystems at the boundary between land and sea. 33 These vulnerable ecosystems are indirectly connected with the ocean and experience saline 34 intrusions (Schallenberg & Larned et al., 2010) . In addition to water exchange with the ocean, the 35 status of a lagoon largely depends on the water quality of all inflowing rivers as well as 36 precipitation. Increased precipitation and river discharge would reduce salinity and enhance 37 eutrophication (Thompson et al., 2009a) . Hydrodynamic characteristics are important controls in 38 coastal lagoons as well. Factors such as tidal changes, wind speed, and water density are 39 important drivers of water exchange in the lagoon ecology (Thompson et al., 2009b) . Plankton 40 primary production is co-limited by phosphorus and nitrogen levels due to the combined effects 41 of water and high nutrient inputs from the boundary (Béjaoui et al., 2017) . Similarly, it has been 42 reported that freshwater surges lead to short-term increases (1-2days) in bacterial production as 43 well as increases in the abundance of bacterioplankton and picoeukaryotes (Fouilland et al., 44 2017). A study on the bacterioplankton in the Conceição Lagoon, Southern Brazil, was carried 45 out in winter and summer to characterize the bacterial spatiotemporal distribution and 46 heterotrophism. This study indicated that bacterial abundance increased significantly (p<0.05) in 47 summer. Principal component analysis showed that salinity, temperature, and light were the 48 abiotic factors that better explained the temporal variability of bacterial assemblages. Spatially, 49 bacterial assemblages were influenced by nutrient gradients and oxygen (Fontes & Abreu, 50 2010).The Rodrigo de Freitas Lagoon consists of fresh water but has a connection with the ocean 51 through a channel. Thus, research results showed that the lagoon is affected by adjacent fresh 52 water and the structure of the bacterial community had both freshwater and marine 53 characteristics when sampled from within the channel.
54
Prokaryotes are key components within lagoons, due to their role as primary producers (e.g., 55 photoautotrophic bacteria). Prokaryotes are agents of organic matter remineralization and 56 particles degradation, cycling of biogeochemically relevant elements, pollutants degradation, and 57 transfer of matter and energy to higher trophic levels (Quero et al., 2017) .In recent years, 58 bacterioplankton research has been given more attention for these reasons. Researchers have 59 carried out extensive research on coastal waters nationally and internationally. Coastal lagoons 60 are highly productive ecosystems characterized by chemical and physical gradients that make 61 these systems unstable and subject to fluctuating conditions (Manini et al., 2003) . They provide 62 diverse ecosystem services, such as flood and erosion control, shoreline stabilization, sediment 63 and nutrient retention, local mitigation of climate change effects and water purification, and they 64 represent a reservoir of biodiversity and biomass (Danovaro, Pusceddu, 2007) . At the same time, 65 coastal lagoons are vulnerable to a number of anthropogenic disturbances such as agricultural, 66 industrial, and tourist activities (Ghai et al., 2012a; Ferrarin et al., 2015) . They represent at 67 ransition zone between terrestrial, freshwater, and marine interfaces (Newton et al.. 2014 ) and 68 act either as sinks for organic matter accumulation (Pinhassi, Berman, 2003) . In addition, they 69 can act as reservoirs able to fertilize the adjacent sea by exporting organic and inorganic 70 nutrients (Marques et al., 2014a 118 DNA extraction, PCR and illumine sequencing 119 After frozen filter membranes were ground in liquid nitrogen, then samples were thoroughly 120 mixed and centrifuged, and the environmental samples were extracted. DNA was quantitated by 121 1% agarose gel electrophoresis and then subjected to PCR amplification. Amplification of 122 bacterial 16S rRNA gene fragments was conducted using barcode and adaptor added primer 168 Richness and diversity estimators 169 The total reads, ranging from 21998-44438 in each sample, were obtained for further analyses.
170 After random resampling, all sequences were fractionated at 3% dissimilarity levels, ranging
171 from 17918-39207.Data were further analyzed for diversity using Chao, Shannon, and Coverage 172 (Table 2) .Among these analytical tests, which were grouped by season, there was no significant 173 difference in the Chao of all samples, but there were significant differences between seasons in 174 the closed lagoon. January, April, and July were significantly different (P<0.05).In addition,
175 there was no significant difference between the Shannon diversity seasons in all samples, and 176 there was a significant difference between July, April, and October (P<0.05) in the closed lagoon.
177 The coverage of all samples was above 99%, indicating that the probability of the sequence 178 being detected in the sample was extremely high and reflected the real situation of microbes in 179 the sample.
Taxonomic assignment
181 Thirty-four bacterial Phyla were found in this study. Among them, proteobacteria had the highest 182 abundance, followed by cyanobacteria (Figure 3 ). According to seasonal variations, it was 183 observed that the bacterioplankton community had obvious changes at the phylum level. The 184 bacterioplankton community of the artificial lagoon and the adjacent open sea were significantly 185 different, but no significant change was observed between the sampling sites within the artificial 186 lagoon.
213 The relationship between major bacterial clades and environmental factors 214 The CCA across all samples was conducted to find the determinant environmental parameters 215 shaping bacterial groups (Figure 6 ). 248 simultaneously over a seasonal cycle. It was observed that bacterioplankton alpha diversity in 249 July was lower in the lagoon than in the nearby sea. However, the bacterioplankton alpha 250 diversity in both sea areas was higher than in other seasons. In a study that compared lagoons 251 differing in primary productivity, higher bacterial richness was found in the more productive 252 lagoons. We speculate that there is a high diversity of planktonic bacteria in the nearby sea 253 because of the higher concentration of nutrients. Affected by the discharge of land-based sources 254 and man-made activities in Hangzhou Bay, the seawater near the lagoon has maintained a high 255 concentration of nutrients. Due to the impact of aquaculture activities in the lagoon, nutrient 256 concentrations in July were higher. In other months, due to rainfall and large-scale seaweed 257 breeding activities, nutrients had varying degrees of reduction. The CCA plot of lagoon 258 bacterioplankton showed that phosphates and nitrates were also major environmental drivers.
259 Discovery of the mechanisms and drivers of community assembly is critical to understanding the 260 processes of microbial variation and maintenance, especially in coastal lagoons. The present 261 study showed that within each environment and domain investigated, temporal variations were 262 more important than spatial variations instructuring the assemblages. These results highlighted 263 the fundamental role played by seasonality in structuring coastal bacterioplankton. Feng et al.
264 (Feng et al., 2009b) reported seasonally driven changes in sediment populations in the 265 ChangJiang estuary and the coastal area of the East China Sea, related to the hydrological regime. 
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